Regulation of VE-cadherin linkage to the cytoskeleton in endothelial cells exposed to fluid shear stress.
Endothelial cells exposed to shear stress realigned and elongated in the direction of flow through the coordinated remodeling of their adherens junctions and actin cytoskeleton. The elaborate networks of VE-cadherin complexes in static cultures became more uniform and compact in response to shear. In contrast, the cortical actin present in static cultures was reorganized into numerous stress fiber bundles distributed parallel to the direction of flow. Exposure to shear did not significantly alter the expression of the junctional proteins VE-cadherin, beta-catenin, and alpha-catenin, but the composition of the junctional complexes did change. We detected a marked decrease in the alpha-catenin associated with VE-cadherin complexes in endothelial monolayers subjected to shear. This loss of alpha-catenin, the protein that links beta-catenin-bound cadherin to the actin cytoskeleton, was not due to decreased quantities of beta-catenin associated with VE-cadherin. Instead, the loss of alpha-catenin from the junctional complexes coincided with the increased tyrosine phosphorylation of beta-catenin associated with VE-cadherin. The change in beta-catenin phosphorylation closely correlated with the shear-induced loss of the protein tyrosine phosphatase SHP-2 from VE-cadherin complexes. Thus, the functional interaction of alpha-catenin with VE-cadherin-bound beta-catenin is regulated by the extent of tyrosine phosphorylation of beta-catenin. This, concomitantly, is regulated by SHP-2 associated with VE-cadherin complexes.